Supplementary Data Item

Multiple sequence alignment of SARS-CoV-2 variants of concern and variants of interest

centred around transcriptional regulatory sequence motifs.

Occurrence of 10nt motif “CTAAACGAAC” in SARS-CoC-2 in relation to transcriptional
skipping, ORF annotations, and mutations in different SARS-CoV-2 variants.

Top panels: Position of transcriptional skip ends (landing site) and their usage as percent of
all skip events in B.1.1.7 (blue) and Victoria (orange) strains based on RNA-seq.

Middle panels: Multiple sequence alignment of SARS-CoV-2 reference strain, Victoria, and
B.1.1.7 strains, as well as other variants of concern or variants of interest. 10nt motif
“CTAAACGAAC” and its near variants are indicated by light blue boxes. Annotated ORF start
and end codons are indicated in green and gray, respectively. Mutations relative to the
reference strain are shown in yellow boxes. Bases with at least 0.1% skip site usage in B.1.1.7
(blue) or Victoria (orange) are indicated.

Bottom panels: Number of variants with mismatches relative to the reference strains at any

given position.



66 — 75 motif
Mutations, motifs, annotations, and skip site usage in and B.1.1.7

Skip site usage (% of skipped reads)

No skip sites in this region

25 50 75 100 125

Multiple sequence alignment

Reference genome (B China, NC_045512.2) CTTCCCAGGTAACAAACCAACC‘AACT‘T‘TCGATCTCTTGTAGATCTGTTCTCTAAACGAACT‘TTAA‘A‘ATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B Australia/Victoria CTTCCCAGGTAACAAACCAACC%ACThhCGATCTCTTGTAGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1.1.7 England/kent ~ -- - - - —————"—-"—-"—-"—-"—-"-"—"—"— - ———— AGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1.351 South Africa - —-—-—-—-—-—-=-=-"=-"=-"-"-"-"-"-—--—-——- AACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B1427USA — S AGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1429USA — -—————————————————————— ACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1.525 Nigeria - —|=|-—|- AGGTAACAAACCAACC%ACTthGATCTCTTGTAGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1.526 US A — T AGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1.526.1 USA — T i e o it CTTGTAGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1.617 Inda = -——-————————————~— ACCAACCAACTTTCGATCTCTTGTAGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1.617.1 India CTTCCCAGGTAACAAACCAACC%ACThhCGATCTCTTGTAGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1.617.2 India —TTCCCAGGTAACAAACCAACC%ACTthGATCTCTTGTAGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC
B.1.617.3 India CTTCCCAGGTAACAAACCAACC%ACThhCGATCTCTTGTAGATCTGTTCTCTAAACGAACThTAA%%TCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC

P.1 Brazil CTTCCCAGGTAACAAACCAACdAACﬂﬂTCGATCTCTTGTAGATCTGTTCTCTAAACGAACﬂTTA&&ATCTGTGTGGCTGTCACTCGGCTGCATGCTTAGTGCACTCACGC

P.2 Brazil ———|-|-—|-|-|-|— T AACAAACCAACdAACﬂﬂTCGATCTCTTGTAGATCTGTTCTCTAAACGAACﬂTTA&&ATCTGTGTGGCTGTCACTTGGCTGCATGCTTAGTGCACTCACGC

25 50 75 100 125

Number of strains with mutation in a given position
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Highlighted regions indicate
Annotations are based on reference genome



21552 - 21561 motif
Mutations, motifs, annotations, and skip site usage in and B.1.1.7

Skip site usage (% of skipped reads)

20
15

10

21500 21525 21550 21575 21600

Multiple sequence alignment

Reference genome (B China, NC_045512.2) ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B Australia/Victoria ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAA AACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B.1.1.7 England/Kent ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAAC&ATGﬂﬂTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B.1.351 South Africa ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B.1.427 USA ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTATTCAGTGTGTTA
B.1.429 USA ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTATTCAGTGTGTTA
B.1.525 Nigeria ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B.1.526 USA ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTTTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B.1.526.1 USA ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B.1.617 India ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B.1.617.1 India ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B.1.617.2 India ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
B.1.617.3 India ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAACA%TGTthTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
P.1 Brazil ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAAC&ATGﬂﬂTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA
P.2 Brazil ATTAGAGAAAACAACAGAGTTGTTATTTCTAGTGATGTTCTTGTTAACAACTAAACGAAC&ATGﬂﬂTGTTTTTCTTGTTTTATTGCCACTAGTCTCTAGTCAGTGTGTTA

21500 21525 21550 21575 21600

Number of strains with mutation in a given position

1 I
0
21500 21525 21550 21575 21600

SARS-Cov coordinate (reference genome)

Highlighted regions indicate , Start codon (S), ,
Annotations are based on reference genome



25381 — 25390 motif
Mutations, motifs, annotations, and skip site usage in and B.1.1.7

Skip site usage (% of skipped reads)

25350 25375 25400 25425
Multiple sequence alignment
Reference genome (B China, NC_045512.2) GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACT‘TATG‘G‘ATTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B Australia/Victoria GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACA ATAAACGAACThATGb%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.1.7 England/Kent GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACﬂTATddATTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.351 South Africa GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATGb%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.427 USA GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATGb%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.429 USA GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATGb%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.525 Nigeria GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATGb%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.526 USA GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATGb%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.526.1 USA GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATG@%TTTGTTTATGAGAATTTTCACAATTGGAACTGTAACTTTGAAG
B.1.617 India GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATG@%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.617.1 India GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATGb%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.617.2 India GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATG@%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
B.1.617.3 India GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACThATGb%TTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
P.1 Brazil GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACﬂTATd@ATTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
P.2 Brazil GATGAAGACGACTCTGAGCCAGTGCTCAAAGGAGTCAAATTACATTACACATAAACGAACﬂTAT@@ATTTGTTTATGAGAATCTTCACAATTGGAACTGTAACTTTGAAG
25350 25375 25400 25425

Number of strains with mutation in a given position

25350 25375 25400 25425
SARS-Cov coordinate (reference genome)

Highlighted regions indicate , Start codon (ORF3a), ,
Annotations are based on reference genome



26469 - 26478 motif
Mutations, motifs, annotations, and skip site usage in and B.1.1.7

Skip site usage (% of skipped reads)

26425 26450 26475 26500 26525

Multiple sequence alignment

Reference genome (B China, NC_045512.2) TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACﬂAAAﬂ&TTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B Australia/Victoria TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTG TCTAAACGAACT%AAT%hTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.1.7 England/Kent TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACﬂAAAﬂ&TTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.351 South Africa TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCTTGATCTTCTGGTCTAAACGAACT%AAT%hTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.427 USA TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACT%AAT%hTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.429 USA TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACT%AAT%hTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.525 Nigeria TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACﬂAAAﬂ&TTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.526 USA TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACT%AAT%hTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.526.1 USA TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACﬂAAAﬂ&TTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.617 India TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACT%AAT%hTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.617.1 India TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACT%AAT%hTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.617.2 India TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACT%AAT%hTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
B.1.617.3 India TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACT%AAT%hTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
P.1 Brazil TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACﬂAAAﬂ&TTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA
P.2 Brazil TACTCTCGTGTTAAAAATCTGAATTCTTCTAGAGTTCCTGATCTTCTGGTCTAAACGAACﬂAAAﬂ&TTATATTAGTTTTTCTGTTTGGAACTTTAATTTTAGCCATGGCA

26425 26450 26475 26500 26525

Number of strains with mutation in a given position

26425 26450 26475 26500 26525
SARS-Cov coordinate (reference genome)

Highlighted regions indicate , Start codon (M), ,
Annotations are based on reference genome



27384 - 27393 motif
Mutations, motifs, annotations, and skip site usage in and B.1.1.7

Skip site usage (% of skipped reads)

27330 27360 27390 27420

Multiple sequence alignment

Reference genome (B China, NC_045512.2) ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAACA‘TGAA‘A‘ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B Australia/Victoria ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGA TAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.1.7 England/Kent ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.351 South Africa ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAATAhGAA%%TTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.427 USA ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.429 USA ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGAA%%TTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.525 Nigeria ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.526 USA ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGAA%%TTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.526.1 USA ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.617 India ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.617.1 India ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.617.2 India ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
B.1.617.3 India ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGACTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
P.1 Brazil ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT
P.2 Brazil ACTGAGAATAAATATTCTCAATTAGATGAAGAGCAACCAATGGAGATTGATTAAACGAAC&TGA&&ATTATTCTTTTCTTGGCACTGATAACACTCGCTACTTGTGAGCT

27330 27360 27390 27420

Number of strains with mutation in a given position
1

27330 27360 27390 27420
SARS-Cov coordinate (reference genome)

Highlighted regions indicate , Start codon (ORF7a), ,
Annotations are based on reference genome



27884 - 27893 motif
Mutations, motifs, annotations, and skip site usage in and B.1.1.7

Skip site usage (% of skipped reads)

27850 27875 27900 27925

Multiple sequence alignment

Reference genome (B China, NC_045512.2) ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
B Australia/Victoria ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACG CTAAACGAAC&TGA&&TTTCTTGTTTTCTTAG AATCATCACAACTGTAGCTGCATTTCA
B.1.1.7 England/Kent ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
B.1.351 South Africa ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
B.1.427 USA ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
B.1.429 USA ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTTACGCCTAAACTAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
B.1.525 Nigeria ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
B.1.526 USA ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCATAACTGTAGCTGCATTTCA
B.1.526.1 USA ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCATAACTGTAGCTGCATTTCA
B.1.617 India ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
B.1.617.1 India ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
B.1.617.2 India ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAATTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
B.1.617.3 India ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
P.1 Brazil ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TTTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA
P.2 Brazil ATCTTTTGGTTCTCACTTGAACTGCAAGATCATAATGAAACTTGTCACGCCTAAACGAAC&TGA&&TCTCTTGTTTTCTTAGGAATCATCACAACTGTAGCTGCATTTCA

27850 27875 27900 27925

Number of strains with mutation in a given position

1 | | I I
0

27850 27875 27900 27925
SARS-Cov coordinate (reference genome)

Highlighted regions indicate , Start codon (ORFS8), ,
Annotations are based on reference genome



28256 — 28265 motif

Mutations, motifs, annotations, and skip site usage in and B.1.1.7

40
30
20

10

Reference genome (B China, NC_045512.2)

B Australia/Victoria

B.1.1.7 England/Kent

B.1.351 South Africa

B.1.427 USA

B.1.429 USA

B.1.525 Nigeria

B.1.526 USA

B.1.526.1 USA

B.1.617 India

B.1.617.1 India

B.1.617.2 India

B.1.617.3 India

P.1 Brazil

P.2 Brazil

SO B N W

Skip site usage (% of skipped reads)

28230 28260 28290

Multiple sequence alignment

TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂ&AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACCAA &AA ﬂ&AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACqCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAACA%ACTHAAAhbTCTCTAAATGGACddCAAH&TCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCTTGTTGTTTTAGATTTTATCTAAACGAAC&AACﬂ&AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂATAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂATAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂ&AAATGT———ATAATGGACCCCAAAATCAGCGAAATGGACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂA—AATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂ%AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATCAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTC—TCTAAACGAAC&AACﬂ&AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂ&AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂ&AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂ%AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC
TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTCATCTAAACGAAC&AACﬂ&AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACdCCGC

TATGAAGACTTTTTAGAGTATCATGACGTTCGTGTTGTTTTAGATTTTATCTAAACGAACA‘AACT‘A‘AAATGTCTGATAATGGACCCCAAAATCAGCGAAATGCACC‘CCGC

28230 28260 28290

Number of strains with mutation in a given position

28230 28260 28290
SARS-Cov coordinate (reference genome)

Highlighted regions indicate , start codon (N, ORF9b), ,

28320

28320

28320

Annotations are based on reference genome



28878 — 28887 motif
Mutations, motifs, annotations, and skip site usage in and B.1.1.7

Skip site usage (% of skipped reads)

1.00
0.75
0.50
0.25
0.00
28825 28850 28875 28900 28925
Multiple sequence alignment
Reference genome (B China, NC_045512.2) TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
B Australia/Victoria TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
B.1.1.7 England/Kent TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAAACGAACThCTCthCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
B.1.351 South Africa TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
B.1.427 USA TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
B.1.429 USA TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
B.1.525 Nigeria TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
B.1.526 USA TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCTAGGCAGCAGTAGGGGAACTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
B.1.526.1 USA TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
B.1.617 India TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTA---GAACTTCTCCTGCTAGAATGGCTGGCAATGG-GGTGATGCTGCTCTTGCTTTGC
B.1.617.1 India TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTATGGGAACTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTAC
B.1.617.2 India TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTATGGGAACTTCTCCTGCTAGAATGGCTGGCAATGGCTGTGATGCTGCTCTTGCTTTGC
B.1.617.3 India TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTATGGGAACTTCTCCTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
P.1 Brazil TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCTCTAAACGAACﬂTCTQQTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
P.2 Brazil TTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAAACGAACﬂTCTddTGCTAGAATGGCTGGCAATGGCGGTGATGCTGCTCTTGCTTTGC
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Highlighted regions indicate , Start codon (N*),
Annotations are based on reference genome



